Role of the vascular NADH/NADPH oxidase system in atherosclerosis.
It is apparent that vascular tissues can produce reactive oxygen species, including the superoxide anion, and that their increased production can contribute to altered control of vasomotor tone and atherosclerosis. The NADH/NADPH oxidase system, which includes a 22 kD subunit (p22 phox), is the major source of superoxide production in vascular tissues. The superoxide radical oxidizes LDL and oxidized LDL is shown to be a key component in atherogenesis. Superoxide anion inactivates the NO radical, an anti-atherogenic molecule. Lysophosphatidylcholine, which accumulates during oxidative modification of LDL, has multiple effects on vascular cells, including cell proliferation, migration, apoptosis, and gene expression. Lysophosphatidylcholine stimulates superoxide production in endothelial cells through the NADH/NADPH oxidase-dependent mechanism. To investigate the expression of p22 phox in normal and atherosclerotic coronary arteries, samples were obtained from autopsy and examined using immunohistochemistry. In normal vessels, weak positive staining of p22 phox was detectable only in the adventitial layer. In contrast, strong immunoreactivity for p22 phox was present in atherosclerotic lesions around lipid core and shoulder regions. P22 phox was localized in the macrophages, fibroblasts, endothelial cells, and some smooth muscle cells which was identified by immunofluorescence double staining. The genetic analysis of the p22 phox gene by restriction fragment length polymorphism (RFLP) for control subject and patients with coronary artery disease revealed that the prevalence of the TC + TT genotype of the C242T polymorphism of the p22 phox gene in control subjects was significantly more frequent than in coronary artery disease patients, indicating that the mutation of the p22 phox gene might reduce the susceptibility for coronary artery disease, which is independent of other coronary risk factors. These observations suggest that oxidative stress, mainly via the NADH/NADPH oxidase system in the vasculature, may play an important role in the pathogenesis of atherosclerosis.